Abstract. Nitro-aromatic compounds (NACs), as important contributors to ultraviolet light absorption by brown carbon,
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in our previous paper (Wang et al., 2018c) . A high resolution time-of-flight aerosol mass spectrometer (AMS) was used to secondary formation of NACs during the observation period. A recent study suggested that nocturnal biogenic VOCs
152
(BVOCs) oxidation would transfer from low-to high-NO x regimes and nearly all the BVOCs would be oxidized by NO 3 153 5 Atmos. Chem. Phys. Discuss., https://doi.org/10. 5194/acp-2018-1256 Manuscript under review for journal Atmos. Chem. Phys. Discussion started: 10 January 2019 c Author(s) 2019. CC BY 4.0 License.
contributors of organic aerosols during the campaign (Tang et al., 2018) , which could also be the sources of NACs. Biomass 160 burning episodes occurred during Wangdu campaign, indicating obvious NAC emissions from biomass burning (Teich et al., summer (including this study) are generally lower than those during spring, autumn or winter, when usually with higher 163 combustion emissions, especially biomass burning and coal combustion (Chow et al., 2016; Wang et al., 2018b; Kitanovski 164 et al., 2012; Kahnt et al., 2013) .
165
The NAC compositions are shown in the inserted pie chart in Figure S1 . 4-Nitrophenol and 4-nitrocatechol were the 166 most abundant ones among all the quantified NAC species, accounting for 32.4 % and 28.5 % of the total quantified NACs,
167
followed by methyl-nitrocatechol (4M5NC, 3M5NC and 3M6NC, 16.2%), methyl-nitrophenol (2M4NP and 3M4NP, 15.6%)
168
and dimethyl-nitrophenol (8.3%) ( Table 1 ). Nitrophenols and nitrocatechols were generally reported among the most 169 abundant NAC species in previous studies (Table S1 and the references therein). Nitrophenols could form via the oxidation 170 of anthropogenic VOCs (e.g. benzene) in the presence of NO 2 and nitrocatechols dominate the composition of NACs formed 171 in benzene/NO x system (Xie et al., 2017; Harrison et al., 2005; Yuan et al., 2016; Sato et al., 2007; Ji et al., 2017; Olariu et 172 al., 2002) . Thus, the high contributions of nitrophenol and nitrocatechol were not surprising in the typical high 173 NO x -anthropogenic VOCs dominated environments in summer in Beijing.
174
The contribution of NP among the total NACs at Changping was higher than that in summer in Hong Kong, while that 175 of MNC was lower (Table S1 and the inserted pie charts in Figure S1 ). The gas-phase oxidation of aromatic hydrocarbons products from gas phase into particle phase. benzene and potassium. Their good inter-correlations (Table S2) 
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To further investigate the secondary formation of NACs, the time series and day-night variations of individual NAC exchange of organic precursors or other gas molecules into the particles, mass diffusion of reactants and chemical reactions 
